[The calmodulin inhibitor R24571 induces a short-term Ca2+ entry and a pulse-like secretion of ATP in Ehrlich ascites tumor cells].
The properties of the Ca2+ channel induced by a calmodulin inhibitor in Ehrlich ascites tumor cells were investigated using fluorescent indicators Indo-1 and chlortetracycline. The inhibitor of calmodulin calmidazolium (R24571) in concentrations of 1-2 microM induces a short-term Ca2+ entry and a pulse-like ATP secretion. Repeated addition of R24571 also causes a transient Ca2+ signal. Ca2+ channels induced by R24571 are permeable for Mn2+. Ca2+ entry does not depend on endoplasmic reticulum depletion by thapsigargin, ATP, or ionomycin and is suppressed by nordihydroguaretic acid (EC50 = 6.7 microM), quercetin (EC50 = 1.5 microM), dihydroquercetin (EC50 = 17 microM), arachidonic acid (AA) (EC50 = 8.6 microM), and suramin (EC50 = 0.25 +/- 0.05 MM), and weakly depends on temperature in the range of 18 - 37 degrees C. The apparent activation constant for R24571 and the Hill coefficient are 2.5 +/- 0.2 and 4 +/- 0.3 microM, respectively. The products of arachidonic acid oxidation are neither activators nor inhibitors of these channels. The inhibitory effect of nordihydroguaretic acid is indirect and is conceivably caused by the accumulation of arachidonic acid due to suppression of its lipoxygenase-catalyzed oxidation at phospholipase A2 activation. The maximal level of about 1.3 microM in the dependence of Ca2+ signal amplitude on R24571 concentration points to possible inhibition of the channel by increased Ca2+ concentration in the cytosol. The weak dependence on temperature implies that the channel is highly permeable, the chain of enzymic processes is not involved in Ca2+ entry activation, and the mutual compensation of processes with opposite contributions is possible. Using chlortetracycline fluorescence, we have shown in model experiments on calmodulin solution that Ca2+ induces cooperatively a conformational transition of calmodulin with the exposure of a hydrophobic chlortetracycline-Ca(2+)-binding site. The interaction of R24571 with the CaM-Ca2+ complex results in quenching of fluorescence to its level in water, which is interpreted as the elimination of the availability of calmodulin hydrophobic site for chlortetracycline-Ca+. Nordihydroguaretic acid, quercetin, and dihydroquercetin, but not suramin, also interact with calmodulin, but this does not result in the complete closing of its hydrophobic site. It is supposed that the activation of the Ca2+ channel occurs owing to the activation of calmodulin-dependent phospholipase A2 by R24571, which leads to the formation of a low-molecular short-lived secondary messenger, or because of the interaction of R24571 with calmodulin, which directly inhibits the channel. The termination of Ca2+ entry is probably due to the inhibition of phospholipase A2 and/or of the channel at increased concentrations of arachidonic acid and Ca2+.